Biomechanical properties of reperfused transmural myocardial infarcts in rabbits during the first week after infarction. Implications for left ventricular rupture.
Left ventricular (LV) rupture potential was studied after transmural myocardial infarction (MI) in rabbits by measuring 1) the tensile strength of infarcted tissue strips, 2) the force required to initiate a tear (tear threshold) in the central infarcted region, and 3) the intracavitary pressure required to rupture the infarcted ventricle. During the first week after MI, infarcts resulting from a permanent coronary occlusion were compared with infarcts reperfused "late" (i.e., 3 hours) after coronary occlusion with a resultant hemorrhagic transmural infarct but no reduction in infarct size. The reperfused hemorrhagic infarcted strips had less tensile strength than strips from permanently occluded infarcts in the initial 24 hours after MI (16 +/- 1 versus 24 +/- 3 g/mm2, p less than 0.05), but the tear threshold and response to increased LV pressure were not influenced by infarct reperfusion at this time. By 3 days after MI, reperfused infarcts had equal tensile strength, had greater resistance to infarct tearing, and could withstand a greater LV distending pressure compared with permanently occluded infarcts. By 5 days after MI, reperfused infarcts maintained a greater tear threshold but had less tensile strength than permanently occluded infarcts, although all infarct values were equivalent or greater than normal LV values. By 7 days after MI, reperfused and permanently occluded infarcts were equally strong by all measurements. Thus, late reperfusion of transmural infarcts increased resistance to infarct tearing and LV rupture above that of nonreperfused permanently occluded infarcts by 3 days after MI and enhanced tissue strength after an initial 24-hour vulnerable period. These findings suggest that late reperfusion may accelerate myocardial healing after MI.